There is a pressing need to identify environmental risk factors of dementia and depression in the elderly.
Introduction
The aims and context of the ZARADEMP Project are described in the previous paper (Lobo et al. 2005, this issue) . In summary, in a context of insufficient and, at times, contradictory findings in the epidemiology of dementia and depression in the elderly population, the main objective of the Project was to document the association between hypothesized risk factors and incident cases of dementia and its most frequent subtypes, in particular dementia of the Alzheimer's type (DAT). The ZARADEMP Project is also intended to study the stability of prevalence rates of dementia and depression in the same geographical area; the incidence rates and risk factors; the outcome of so called "mild cognitive deficit"; and to compare the findings in Zaragoza with results in other European enquiries also incorporated in the EURODEM and EURODEP Studies (Launer et al. 1992 , Copeland et al. 1999 . This report describes the methods and first results of the Project.
Methods

Study city
The site of the study was the historical city of Zaragoza, Spain. It is the capital of the historical kingdom of Aragón. It has been traditionally an agricultural area, although modern industrialization over the last 30 years has produced important migratory movements. One of the most important of these is the concentration in the city of Zaragoza of 622,371 inhabitants (fifth city in the country) or 51% the population of Aragón. The population aged 55 or more years in the city is 157,787, or 43% the population of Aragón in this age group.
Strategy of the study
This is an epidemiological study with three waves (Figure 1 ). The previous Zaragoza Study (which we now call ZARADEMP "0") (Lobo et al. 1995) was the background investigation, and has influenced decisions about sampling, instruments and methods. Wave I (ZARADEMP I) is a baseline, cross-sectional study, intended to identify a cohort of individuals without dementia, as well as the prevalence and distribution of the hypothesized risk factors for dementia. It was also intended to document the prevalence and distribution of dementia, depression and psychiatric morbidity, for comparative purposes. The field work for this baseline study was to be completed by standardized lay interviewers, supervised by research psychiatrists.
Waves II and III (or ZARADEMP II and III) were designed to follow-up (two and four years later, respectively) the cohort of nondemented individuals, so that sufficient number of incident cases of dementia to test the main hypotheses would be identified at the end of the study. A two-phase screening (lay interviewers and psychiatrists) would be completed in both waves. The elderly identified as probable incident cases of dementia would be invited to complete a third, hospital phase of assessment. A final diagnosis of dementia was to be approved by a panel of psychiatrists. In the principal stage of this investigation, a case-control study would also be completed in the incident cases of dementia identified in Waves II and III.
Sampling technique and sampling size as a function of type I and type II errors
It was decided to work with a random sample from the census list in the city of Zaragoza (1991) of both, men and women aged 55 years or more, stratified by sex and age (5-year age categories). The following considerations guided the design: a) Incidence data reported in the international literature were rather provisional and rates quite variable. However, in view of data from ZARADEMP "0" (Lobo et al. 1997) , the expected global incidence rate was 1 case per 100 persons/year; b) Case-control studies reported until that time used hospital or prevalent cases, and "odds ratios" differed in relation to different factors analysed; and c) The distribution of potential risk factors selected also varied considerably in the controls in different studies.
Since the main objective of this project was to obtain reliable measures of causeeffect association, sample size for the casecontrol study was calculated to allow the detection of relative risk (RR)=3, with a 95% confidence level and a power of 80% or more. In view of the literature examined, a mean frecuency of 5% of exposition to potential risk factors was considered, taking the example of traumatic brain injury. Higher frequencies have been reported for factors such as significant life events or family history of dementia, but also lower frequencies for factors such as Down's syndrome or Parkinson's disease.
One hundred and seventy nine incident cases of dementia were considered to be adequate to have good statistical power in the calculations of risk (Schlesselman and Stolley 1982) . To obtain this number of cases, and taking into consideration the expected global incidence rate and logistics, including resources in the research group and timing of the study, to coincide with other projects incorporated in the EURODEM studies, a 5-year follow-up of approximately 3,580 nondemented subjects was considered to be adequate. In calculating the initial sample size, this project is also supported on the following data from Zarademp "0"): a) an expected 5.5% prevalence of global dementia; b) the high negative predictive value of the screening instruments (crucial in Wave I, when we were selecting non-demented individuals for the follow-up study), such as the Spanish versions of both, Mini Mental Status Examination (MMSE, Folstein et al. 1975) (97.8%) and Geriatric Mental State (GMS, Copeland et al. 1987 ) (97.8%) (98.3%); c) and nonresponse rate. All the previous data are known by age strata. Similarly, estimations could be done about the distribution by age and sex in the population; about the expected annual migration (average) in the years 1986-1991; and about annual mortality rates, specific for age and sex.
According to this, and taking into consideration the less optimistic expectations, the initial sampling size, calculated to estimate the frequency of potential risk factors with a 2% error, was 10,916 individuals. It was corrected to 9,739 individuals after the first year of field study, in view of the preliminary data related to prevalence of dementia and cognitive deterioration, mortality, nonresponse, migration declared in the census and migration detected by interviewers.
Instruments
Several international instruments previously standardized in Spain by the same research group were incorporated in the ZARADEMP Interview. For the purpose of this report, the following will be described: (Lobo et al. 1980) , the official Spanish version of the MMSE, a reliable and valid indicator of cognitive disturbance and probably the test of cognitive function in most widespread use. Modifications were introduced in this official version, to minimize potential bias due to a low educational background. Efficiency coefficients and population norms very similar to the ones reported by Folstein et al in the USA have been found in Zaragoza (Lobo et al. 2002) .
Geriatric Mental State (GMS), a well known semistructured standardized clinical interview for assessing the mental state of elderly persons. The GMS-B, a shortened community version that may be used by lay interviewers has been selected in this study. It covers the important symptom areas for disorders likely to be encountered in the community and the computerized program AGE-CAT can be applied to it (Copeland et al. 1987 ). This interview is also a syndrome case finding instrument: the GMS-B "threshold global score" discriminates between "noncases"and "cases". The reliability and validity of the backtranslated, Spanish version of the GMS-B has been previously reported in hospital samples and in the general population both, for lay interviewers and for psychiatrists (Lobo et al. 1988 , Saz 1991 . (Copeland et al. 1986 ), a set of computer programs which analyse GMS data. Stage I of the AGECAT groups the items of the GMS into symptom components, gathered under eight diagnostic "clusters" (or "syndromes"). In Stage II, all levels on each cluster are then compared across clusters and the subject emerges with a main diagnosis and a subsidiary or alternative diagnosis if appropriate. In the organic brain syndromes it has been shown to correspond to diagnoses of dementia made according to the rules of DSM-III-R (American Psychiatric Association 1987). Data about the validity of the Spanish version have also been reported (Lobo et al. 1990 ).
Automated Geriatric Examination for Computer Assisted Taxonomy (AGECAT)
History and Aetiology Schedule (HAS)
, a standardized method of collecting history and aetiology data from an informant, or directly from the respondent when he is judged to be reliable. It concentrates on those features expected to be relevant to psychiatric diagnosis in older people, and is crucial to complete the GMS and facilitate a diagnostic process such as the one done in the present study with the DSM-IV system (Copeland et al. 1992 , American Psychiatric Association 1994 . A computerized diagnostic method applicable to the standardized psychiatric schedule has been developed, the HAS-AGECAT, and we have reported good agreement (kappa = 0,76) with the interviewing psychiatrist when using the Spanish version (Dewey et al. 1992 ).
Disability Scales. The scale for Instrumental Activities of Daily Living (IADL, Lawton & Brody 1969 ) is a widely used instrument, a reliable and valid indicator of disturbance in both, basic and instrumental activities of daily living. It may be administered by lay interviewers, the information coming from both, patients and caregivers. A series of studies completed in Spain have documented in clinical samples efficiency coefficients very similar to the ones reported by the original authors (Tárraga 1995) . The Katz Index is also a well known, reliable and valid instrument, intended to assess difficulties in basic activities of daily living (BADL) in the elderly (Katz et al. 1963) . Studies completed in Spain have also confirmed the validity of the scale (Álvarez et al. 1992) . In this study, the interviewers were instructed to score in both instruments only disability due to deterioration in cognitive function.
The Risk Factors Questionnaire used in this study was designed by the EURODEM Workgroup (Launer et al. 1992) . The instrument may be used by trained lay interviewers, and is intended to include information related to the following potential risk factors of dementia, DAT and VD: history of medical diseases, including cardiovascular disease (hypertension, myocardial infarct, angina), cerebrovascular accident (CVA), traumatic brain injury, epilepsy, Down's syndrome, Parkinson's disease, diabetes mellitus, thyroid disease, abuse of alcohol or smoking; menopause; psychiatric history, in particular depression; tobacco and alcohol habits; use of medications, including psychopharmaca; and history of general health. Each item in the interview has been operationally defined, according to previously agreed EURODEM criteria.
The ZARADEMP Interview also incorporates a section on physical examination, including the checking of blood pressure following World Health Organization standards (WHO 1993), height and weight of the individual.
Procedure
In all three waves of this research, the elderly were initially informed about the study through an individually signed letter. Then, an appointment was done by telephone call when possible or else, the home address was visited. Up to three home visits were done before it was considered to have an address problem or that the individual was not found. In a small number of subjects who objected to being approached, the senior researchers contacted the individuals personally. If the individual happened to be institutionalized, he/she was interviewed in the institution. Written informed consent was obtained from each participating individual (a relative when he/she was unable to understand the terms of the agreement), according to the current Spanish laws. The family telephone and address were registered, as well as relevant medical and psychiatric information given by the family that might be useful in cases of refusal or loses in the follow-up waves.
Case finding procedures and study design Wave I: "Baseline", "cross-sectional" study An epidemiological screening design was used in this wave, the field study beginning in September 1994. Lay interviewers administered the ZARADEMP Interview, with all the incorporated instruments. The blood pressure, height and weight of each individual were also checked and recorded routinely in this phase of the study. Medical reports, which are commonly kept at home by Spanish patients and may include laboratory data, were used in some cases to help in the diagnostic process.
The interviews lasted 25-90 minutes. The individuals were nominated as "probable cases" on the basis of GMS threshold "global" scores and/or ECMM standard cut-off points, which we previously reported to have good validity coefficients (Lobo et al. 1980 , Lobo et al. 1988 . The threshold points here were decided on the bases of adequate negative predictive value. However, the data on each elderly were thoroughly reviewed by the research psychiatrists supervising individually the lay interviewers. In the final step of Wave I, the psychiatrists recorded a diagnosis of "dementia", "depression" or "others" in the nominated "cases". For a diagnosis of dementia, documented deterioration in activities of daily living due to cognitive deterioration was required. In the doubtful cases, the research psychiatrists repeated the examination in the elderly home.
"Subcases" of "dementia" were also nominated on the basis of borderline scores on the same instruments. Some of these "subcases" might be incipient cases of dementia, and therefore might contaminate both, the incidence study and the study of risk factors in incident cases. Therefore, they were eliminated for Waves II and III. However, they will be included in a different sub-study, a followup to document the natural course of mild cognitive disturbance and cognitive disturbance in non-demented individuals.
Waves II and III: Follow-up study
The elderly considered to be neither "cases", nor "sub-cases" of dementia or cognitive deterioration in the previous wave are the cohort for the "follow-up" studies, Wave II or ZARADEMP II and Wave III or ZARADEMP III, to be completed with intervals of (approximately) two years, to document the incidence of dementia. Wave II started in January 1997, and Wave III in May 1999. Similar procedures will be used to document the incidence of depression. A two-phase epidemiological screening (Phases I and II), was designed in both follow-up waves.
In Phase I, lay interviewers administered the ZARADEMP Interview and nominated "probable cases" with the same procedure described in Wave I. However, the interviewers were instructed to be "sensitive", since the false positive cases could be corrected in the second phase. All "probable cases" of dementia were examined in Phase II, two months later and blind to the results of Phase I, by research psychiatrists standardized in the methods. All GMS "borderline noncases" were also examined, to correct for possible errors in the screening procedure and to minimize the risk of false negative cases. The period of two months between phases was decided in view of previous experience of the group, to minimize the possibility of false positive cases of dementia due to acute brain syndromes. The psychiatrists also used the ZARADEMP Interview and the incorporated instruments, including the Hachinski Scale (1975) to help in the differentiation between primary degenerative and vascular dementia. The elderly were examined at home, the exception being the institutionalized individuals, or individuals preferring to come for assessment to the out-patient department in the hospital. A neurological examination was performed and medical reports were used when available, to help in the diagnostic process. Outside informants were interviewed when the selected elderly was considered to be unreliable.
All probable "incident cases" and doubtful cases of dementia identified by the psychiatrists were then presented to a panel of psychiatrists, who examined all available documentation. For the diagnosis of "incident case" of dementia, and type of dementia, agreement of at least three out of four psychiatrists was considered necessary. While previous experience in ZARADEMP "0" suggested the reluctance of the elderly to come to the hospital for assessment, a Phase III or hospital phase was also programmed to confirm the diagnosis of dementia, and type of dementia, in as many patients as possible.
The assessment protocol will be described in the following section.
Diagnostic criteria
At the end of Phase II, the psychiatrists diagnosed the identified "cases" of dementia according to DSM-IV criteria (American Psychiatric Association 1994). Both, project criteria (Lobo et al. 1988 ) and ICD-10 (World Health Organization 1992) criteria of dementia were also recorded, to eventually report comparative results. The ZARADEMP Interview used in this study generates enough information to diagnose according to all these criteria the main nosological categories found in the elderly community, specifically dementia (its most prevalent types, that is, DAT and VD) and depression (its various types). For the DSM-IV diagnosis of type of dementia a protocol was built, so that the requirements for each one of the items in the diagnostic manual were operationalized with information coming from the items in the ZARADEMP Interview. Our previous studies have supported the validity of the diagnosis of dementia done by research psychiatrist in the elderly homes (Saz et al. 1996) .
For the diagnosis of dementia in the hospital phase, a neurological, dementia protocol used in previous studies of the group (Lobo et al. 1995) was completed in all cases referred. This protocol allows the classification of cases of DAT according to NINCDS-ADRDA criteria (McKahnn et al. 1984) , and cases of VD according to NINDS-AIREN criteria (Roman et al. 1993 ).
"Case-control" study of the incident cases of dementia
The "incident cases" of both DAT and VD identified in the follow-up waves will be included in the "case-control" study. The controls will be randomly selected among individuals at risk, but having no dementia, matched with cases by age (up to two years difference) and gender. Since the information about potential risk factors incorporated in the ZARADEMP Interview was collected in the "baseline study", it includes data related to exposition both, in cases and in the general population. Consequently, it will be possible to test causal hypotheses with enough statistical power.
Database elaboration and quality control
A systematic control of the reliability of assessments was programmed and implemented every six months, in all three waves, to prevent the "reliability-decay". In case the decay was systematic, a re-standardization of interviewers was programmed, which included video techniques used in the initial training. Furthermore, a periodic and systematic control of interviewers' activity was programmed, and included the registration and analysis of response rate and reasons for refusal for each interviewer, to assure the homogeneity of data. The database design and quality control were done according to standard methods previously used by our research group, including the analysis of "out of rank" data and non-coherent information.
A preliminary report was completed at the end of every consecutive year and included descriptive statistical analysis performed with SPSS. In this way, it was possible to confirm that the prevalence, distribution and incidence of morbidity found in the population was coherent with the hypotheses formulated. Similarly, it was possible to verify in a systematic way that the distribution of potential risk factors assessed with the ZARADEMP Interview for both, dementia and depression were also coherent with the working hypotheses.
Statistical procedures
Statistical methods will vary depending on the particular study. Proportional contrast" statistics will be used to estimate simple measures, such as response and refusal rates. The prevalence rates (and confidence limits) of psychiatric disorder and of dementia, dementia subtypes and depression will be estimated from the stratified sample of the elderly responders to the clinical evaluation. The incidence rate of both dementia and depression will be documented in relation to variables studied and factors theoretically associated with them. In a second step, risks associated to exposition to different factors will be estimated, by calculating odds ratios and confidence intervals. Standard univariate analysis techniques common in epidemiology will be used, as well as logistic regression and multivariate analysis techniques. Survival analysis techniques will be used to study survival time variables, such as mortality. Standard statistical packages (SPSS 11.01 for Windows and EpiInfo 6.04 for MsDos) will also be used throughout the analysis.
Ethical and legal issues
The Helsinki convention principles have been maintained throughout the study, as well as the compromise of information to the elderly, written consent, privacy, confidentiality and security, according to Spanish Law 5/1992. The collected information was considered "sensitive data", and a "dissociation procedure" was implemented. Sealed envelopes with individual records, under the custody of the principal researcher, had to be opened previous to the programmed followup interviews in each elderly. Individual files will be destroyed after validation of the pertinent information by sampling, in the end step of the investigation.
Connection with the EURODEM and EURODEP studies
Data of the Zarademp Project will be eventually compared to data collected with similar methodology in both the EURO-DEM (Launer et al. 1992) and EURODEP Studies (Copeland et al. 1999) . Preliminary results of this project have been reported in relation to the prevalence and incidence of dementia Lobo et al. 2000) . Particular emphasis will be placed in the comparison of risk factors for dementia, according to the original protocol (Launer et al. 1992) .
Results
Sample characteristics and response rate
Of the initial, total sample (n = 9,739), 4,803 individuals completed Wave I of the study. Refusal rate was 20.5% (n = 2,001). Table I shows the distribution by gender and age group at the time of interview. Table II shows other demographic characteristics of the sample: most the elderly were either currently married or widowed and the majority had a limited, primary education. After removal of cases and subcases of dementia for the follow-up (n = 742), 4,061 individuals were approached for Wave II, which was completed by 3,237 individuals, the refusal rate being 9.9% (n = 402) . Three thousand one hundred and sixty individuals were approached for Wave III, which was completed by 2,403 individuals, the refusal rate being 9.3% (n = 293). While the distribution of the elderly according to most demographic characteristics is similar in all three waves, the proportion of illiterate individuals in Wave I (10.8%) is significantly higher than in both, Wave II (7.5%) (z = 4.92, p < 0.0001) and Wave III (6.3%) (z = 6.16, p < 0.0001). The differences between Waves II and III did not reach statistical significance) (z = 1.70, p = 0.09) ( Table II) . Table III summarizes reasons for nonresponse, by gender. In all three waves, the proportion of non-response due to refusals was significantly higher in women when compared to men: in Wave I, it was 43.7% vs 35.9% (z = 5.44, p < 0.0001); in Wave II, it was 54.6% vs 41.8 % (z = 3.6, p < 0.0001); and in Wave III, it was 46.9% vs 29.6% (z = 4.80, p < 0.0001).
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Discussion
The design of the study
We feel confident that the design of the study follows contemporary methodological standards in epidemiological studies (Kaelber and Regier, 1995) : a randomized and representative community sample from the census list was investigated, the elderly being interviewed in each wave in their place of residence, even in residential institutions; and the instruments used for screening and case ascertainment had been specifically developed for the elderly, were widely accepted in the international literature, and were previously standardized in our specific culture. In this way, potential bias due to the influence of low educational background is minimized. Furthermore, the sensitivity coefficients of the instruments used here (GMS "Organic" = 93. 2, Lobo et al. 1990; ECMM = 89.8, Lobo et al. 2002) are considered adequate and comparable to coefficients reported in several studies in this field (Hofman et al. 1991) .
The advantage of designing a project such as the present one following a previous investigation in the same setting should not be underestimated. On the bases of the previous study, we had data about the predictive values of the case finding instruments, so that we could decide the threshold points to be used. We also had data about both prevalence and incidence of dementia, as well as the distribution by dementia type in the general population; and about the expected response rate. While the mortality rate before interview in Wave I may seem very high, it had been predicted in this large population (n = 157,787) from Spanish annual mortality rates reports (1985) (1986) (1987) (INE, 1992) .
In fact, both mortality and migration rates were slightly lower than expected, so that we were able to correct the sampling size initially calculated as a function of a case-control design. We were able to identify 81.6% of the incident cases of dementia initially considered in the design. Therefore, we believe the statistical power in the calculations of risk viduals (91.4%), and 146 of them were considered to be cases of dementia. In this way, 81.6% of the 179 incident cases of dementia initially calculated to complete the case-control study with good statistical power were identified.
will not be seriously affected. It might be argued that basing the sampling size on a RR = 3 for risk factors seems over-optimistic. Some potential risk factors may have a lower RR and hence be undetectable with this sample size. However, increasing considerably the sampling size would seriously limit the efficiency in our particular study.
In view of the main objectives of this Project, we have relied on recruitment of large numbers of subjects. Logistical reasons prevent a more detailed scrutiny to document the progression from mild cognitive impairment (MCI) to dementia (Amieva et al. 2004) . However, we have also planned future, consecutive waves following Wave III, which should provide abundant data on the conversion rate of MCI to dementia.
Another factor that may influence the data on the epidemiological rate of dementing conditions refers to the diagnostic process itself. We are well aware of the difficulties in diagnosing dementia in the elderly's domicile, and were able to complete a full diagnostic, hospital protocol in only a proportion of patients. However, standardized levels of illness and diagnostic criteria were used (Copeland et al. 1987) . The impact of different case definitions on incidence rates of dementia appears limited if case definitions and case-finding procedures at baseline and follow-up are applied consistently (RiedelHeller et al. 2001) . In fact, we have shown good diagnostic agreement between the psychiatrists doing the clinical interview in the elderly's home and the panel reviewing the data: this agreement occurred in 91.4% of individual "cases" and "sub-cases" presented. It is still possible that we have applied DSM-IV criteria of dementia differently from other researchers, since they are not fully operational. Such shortcomings should be considered when reporting the comparability of studies, although we have followed previous recommendations (Hofman et al. 1991) , by translating the clinical data into specific operational criteria.
Sample attrition and response rate
Important uncertainties in epidemiological studies relate to sample attrition. Therefore, we did an special effort to minimize this risk, and a considerable proportion of the elderly had to be traced to temporary places of residence in their childrens' homes or, especially in summer periods, to their temporary rural homes. We believe that the response rate in our study, and in particular the refusal rate have not seriously biased the results. Response rate in our study, after removal of expected losses from the sample (the moved away and the dead) was 63.6% in Wave I, 87'2% in Wave II and 85'8% in Wave III. The refusal rate was 20.5% in Wave I, 9.9% in Wave II and 9.3% in Wave III. Classical epidemiological texts (MacMahon and Pugh, 1970) consider quite acceptable a response rate below 70% in large studies such as the Framinghan study on vascular problems (Dawber et al. 1963) . Similarly, our response rates are consistent with rates reported in epidemiological studies on dementia. Copeland et al (1987) reported a response rate of 72% in their one-stage investigation. In some twostage studies, authors such as Sulkawa et al (1985) in Finland reported a good cumulative rate of 87%, but Folstein et al (1991) had a cumulative response rate of 52% and Dartigues et al (1991) had a response rate of 69.8% in the PAQUID Study.
Non-responders and estimation of epidemiological rates of disorder It might be argued that non-responders would especially be at greater risk for a psychiatric disorder and, therefore, that we might have underestimated the burden of dementia (and depression) in this population. However, we could not confirm this hypothesis in ZARADEMP "0" (Lobo et al. 1995) , which is the base for the present study and was completed in the same city. On the contrary, non-response due to refusals in the present report was consistently and significantly higher in women when compared to men. The losses among women should be considered to avoid underestimation of prevalence and incidence rates of depression, since depression has consistently been reported to be higher among women when compared to men both, in the international literature (Copeland et al. 1999) and in the city of Zaragoza (Lobo et al. 1995) . Furthermore, the higher losses among women should also be discussed in relation to prevalence and incidence rates of DAT. While no significant differences by gender were observed in our city, a number of studies have reported higher epidemiological rates among women (Copeland et al. 1999 , Andersen et al. 1999 ).
The significantly lower proportion of illiterate individuals found in the follow-up waves, when compared to the baseline wave, could be related to higher mortality in this educational group, a finding previously reported in some studies (Steenland et al. 2002) . This hypothesis tends to be supported by the ad hoc analysis we completed. Non-response due to mortality was 37.3% (CI 95%, 36.0 -38.7) in Wave I; 34.5% (CI 95%, in Wave II; and 38.6% (CI 95%, in Wave III, the between waves differences being non significant (I vs II: z = 1.5, p = 0.132; II vs III: z = 1.64, p = 0.101 and I vs III: z = 0.65, p = 0.517). However, in coincidence with previous reports, the mortality was higher in the illiterate individuals (51.5%, 48.4% and 40.0% respectively), and the differences were statistically significant in Waves I and II (not included in the interval coefficients). In view of the higher risk of dementia, DAT in particular, reported in individuals with limited education (Letenneur et al. 1999) , the possibility that higher mortality among illiterate elderly may influence epidemiological rates in the ZARADEMP Project should be considered in the coming reports.
